Analysis of aspartic acid and asparagine metabolism in Xenopus laevis oocytes using a simple and sensitive HPLC method.
The amino acids in methanol-soluble extracts of Xenopus oocytes were measured using a method involving precolumn derivatization with phenylisothiocyanate and reverse phase HPLC of the derivatized amino acids. This technique allows the estimation of asparagine and glutamine pools in oocytes, estimated as 70 and 283 pmoles per oocyte, respectively. The pool sizes of the other amino acids were similar to previously reported results obtained using conventional ion exchange chromatography and postcolumn derivatization with ninhydrin. The advantages of the method developed here include picomolar sensitivity and the enhanced resolution of asparagine and glutamine from other amino acids. The kinetics of aspartic acid and asparagine utilization were monitored following microinjection of oocytes with [3H]aspartic acid and [14C]asparagine. The aspartic acid pool turned over rapidly with a half-time of < 30 min. The asparagine pool was metabolized much more slowly and appeared to be utilized almost completely for protein synthesis. The absolute rate of protein synthesis in oocytes was calculated from the incorporation data and chemical pool measurements as approximately 25 ng/hr-oocyte. The methodology developed here may be useful in experimental situations involving limited amounts of biological material.